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Introduction

Much has been made of the budgetadithough growth rates are expected to decline
impact of the so-called baby boom enrolimerstomewhat during the late 1990s and early next
echo on school districts. It is estimated thaentury, enrollment increases and the accom-
the nation will need an additional 190,00@anying budgetary pressure will continue. Al-
teachers by the year 2006 and that to maithough school district budgets do not increase
tain current service levels public schools wilbroportionately to enrollment increases, re-
need to spend an additional $15.1 billion dokearch indicates that there are few economies
lars just to keep pace with increasing enrolbf scale with respect to enroliment increases.
ments! Thus, enrollment increases are a real and siz-

able source of concern for many school dis-

Indeed, over the period from 1985 to 2008icts.
enrollments in elementary and secondary
schools are estimated to increase by just un- Another, less noticed trend has the poten-
der 25 percent, with most of this growth octial to offset the fiscal effects of increased en-
curring before 1997. Figure 1 shows the ameliment. In many school districts, teachers
nual enrollment growth for the United Statewho were hired to teach the students from the
over the 1969-2005 period. From 1970 tbaby boom have recently begun to retire.
1984 U.S. enrollments fell, reducing fiscalhese retirements will continue over the next
pressure in many school districts. Since 19840 years. As these teachers retire, they will be
fiscal pressure has been increasing, witkeplaced with new, substantially lower paid
growth rates peaking during the mid-1990steachers. Figure 2 shows the experience dis-

1 U.S. Department of Education (1996).

2 For a detailed analysis of the effect of school district enroliment trends on school district budgets in the U.S., see Hanushek
and Rivkin (1996). Grissmer and Kirby, in a series of papers, analyze teacher supply in Indiana and the nation (1987, 1991,
1992, 1993). For an analysis of these trends in New York, see Lankford and Wyckoff (1995).
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Figure 1.—Annual school enrollment growth rates for the United States and
New York

1965 1995 2005

Growth rates

6 - Year

SOURCE: U.S. Department of Education, National Center for Education Statistics, Digest of Education
Statistics 1995 and Projections of Education Statistics to 2006.

Figure 2.—Years of teaching experience of New York state teachers
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SOURCE: Based on calculations by authors using New York State Education Department Personnel
Master File (NYSED PMF).

tribution for all New York state teachers irfor only 6 percent of all teachers. This is a
1970, 1980, and 1995.The 1970 spike of dramatic shift in the experience distribution
teachers with 1 to 5 years of experience hired teachers.

in response to the baby boom enroliment surge

gradually worked its way through the system. The aging teacher workforce offers the
By 1995, the cohort of teachers with 20 to 3@otential for substantial salary savings. An
years of experience (veterans) accounted fexample of a district’'s salary schedule is
one-third of all teachers in New York. Teachshown in figure 5. Since teacher salaries are
ers with similar experience in 1970 accountddrgely determined by experience in the school

3 Information on the age distribution for a national sample of teachers is provided by the Schools and Staffing Survey (SASS).
In addition, there is limited age information provided by the American Federation of Teachers regarding the teachers in its
unions. The information from both sources is consistent with that provided for New York State. For example, information
from the SASS (U. S. Department of Education, 1996a) indicates that the average age of teachers has increased between
1987-88 and 1993-94. In addition, the portion of New York teachers who are at least 50 years old is only slightly greater than
the national average. Many school districts across the United States find themselves with an aging workforce in which a large
number of teachers are at or near retirement.
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district, the cohort of aging teachers represerttee vesting requirements and a lack of port-
a substantial portion of school district salargbility of many of these plans had the effect of
expense. Table 1 shows the salaries paidtying teachers to particular districts. During the
entry level teachers and teachers at the top gragiod of declining enrollments from 1970
of the experience distribution for the Unitedntil the mid-1980s, many districts employed
States and New York. As the veteran teach&arly retirement incentive programs to replace
retire, their replacements will earn fronhighly paid veteran teachers with entry level
$15,000 to $30,000 less. With such a largeachers. While the research regarding retire-
percentage of the teacher population in thisent programs provides a useful understand-
cohort, the potential savings are substantialng of teacher retirement policies, the analysis
is largely descriptive and aggregative. It is not

In this paper we examine the potential sahtended to examine the behavioral responses
ary savings from teachers aging through the policy changes.
experience distribution and compare this to the
salary costs associated with the increasing en- Statistical models of teacher quits typically
roliment from the baby boom echo. In geremploy data for a sample of teachers over time
eral, we find that few districts are likely tdo understand the individual and school-level
experience meaningful salary savings as a k&riables that cause some teachers to leave
sult of the retirement of the baby boom cohamaching. This work largely focuses on teacher
of teachers. Thus, the increasing enrollmentgtention during the early years of teaching ca-
of the baby boom echo are likely to continueers, rather than factors relevant to retirement
to force difficult decisions in most school disdecisions.
tricts.

The Dynamics of Teacher

Teacher Retirement Salary Expense

The literature on teacher retirement gen- Teacher compensation in most districts is
erally examines two issues—work describingased on salary schedules in which salaries
the structure of teacher retirement programkargely reflect teacher in-district experience
and statistical models of the factors relevaahd educational attainment. Thus, total teacher
to the retirement decisions of teacherssalary expense is determined by the number
Through the collective bargaining procesand education-experience distribution of teach-
teachers have won generous retirement iers$ together with the salary matrix. The num-
creases over the last 20 years. Until recenther of teachers is given by the desired student-

Table 1.—Teacher salary structure

Entry level Veteran
United States $23,956 $40,517
New York 30,289 56,125

SOURCE: U.S. salary information comes from U.S. Department of Education (1996a) and reflects 1993—
94 averages for public school teachers with a master’s degree and no experience and highest step of the
schedule. New York information from the New York State Education Department Personnel Master File
(NYSED PMF) represents state averages in 1994-95 for the same categories.

4 Examples of this type of research include Auriemma, Cooper, and Smith (1992), and Tarter and McCarthy (1989).
5 Recent examples include Brewer (1996), Theobald and Gritz (1996), Mont and Rees (1996), and Murnane and Olsen (1990).

6 Although teachers in a district receive compensation associated with other factors, such as extra-curricular activities, their
salaries largely reflect their educational attainment and years of experience.
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teacher ratio and enrollments. Throughout tlsavings through the substitution of new teach-
following analysis we take student-teacher rars for veteran teachers. The analysis of
tios as given by the actual district level valuehanging enrollments is straightforward. For
for historical years (1987—-88 through 1994example, increasing enrollments in any given
95), and we assume the 1994-95 values hglelar lead to new hires, who then begin to work
constant through 2003-04 when making preheir way through the salary sched#ildJn-
jections. With regard to the salary matrix, wderstanding the effects of the evolving teacher
assume that the rewards to experience areeaperience distribution is more complicated.
given in the 1987-88 salary matrix for each
district” As we age and replace the teaching How the experience distribution of teach-
workforce, we assume that the education legrs changes over time is a function of teacher
els of teachers in each district remain coiuit rates, the initial experience distribution,
stant throughout. and whether the total number of teachers
changes. A district’s annual quit rate for teach-
Within a district, our analysis turns on tweers in a particular experience category is de-
variables, enrollment changes and an agifiged to be that proportion of the teachers who
teacher workforce. Enrollment changes dietire, resign or are terminated in a yamhe
rectly affect the number of teachers hired. Athree hypothetical cases shown in figure 3 il-
aging workforce produces higher salaries &sstrate several features typical of teacher quit
teachers move up the salary schedule. It alsdes. Quit rates are relatively high for new
produces teacher quits which produce salaigachers. After declining over approximately

Figure 3.—Examples of quit rates, by years of teaching experience

0.8 ~
Case A

0.6 1 —X—Case B
w e Case C
]
<
= 04
&
E X
>
= [\
c .
< 0.24X /

)pk,*
\ s
0 | PR ek |

1 11 21 31

Years of teaching experience

SOURCE: Hypothetical cases constructed by authors.

7 Alternative assumptions (e.g., using the 1994-95 salary schedule for experience) has almost no effect on the results.

8 A portion of the initial new hires quit and are replaced by other new hires. Others continue teaching, thereby gaining
experience and higher salaries. It follows that the salary expenditure associated with the teachers hired to teach the addi-
tional students will increase over time as these teachers move through the experience distribution.

¢ Quit rates are defined in terms of separations from a particular district. Alternative measures could be based on individuals
leaving teaching altogether, leaving the public sector, or leaving the public sector, in a particular state. The appropriate
definition depends upon the questions of interest. Since salary schedules in individual districts are based on in-district
experience, and we are interested in budgets at the district level, district-level quit rates are employed in this analysis. T
allow for the common practice of teachers taking leaves of absence, a quit is operationally defined to be a teacher not
returning to teach in the district within 3 years. In reality, the rates at which teachers in a district quit will besubject
random fluctuations. The deterministic quit rates represent average quit patterns.
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the first 10 years of teaching, the rates remétime relatively high quit rates for inexperienced
relatively constant over a range of years amglachers have altered the shape of the distri-
then rise? bution of teachers who remain from the year-
00 cohort. Between years 10 and 20 the
When the total number of teachers in ‘doomer” cohort continues to move through
district is constant over time, the number dhe experience distribution, with no change in
teachers quitting at a point in time determinéle shape of the bubble, and only a modest re-
the number of new teachers that must be hirelliction in its size. This results from teachers
Thus, the number of replacement teachersthis range of experience having quit rates
needed depends upon the initial experienadich are both relatively constant and low. As
distribution and teacher quit rates, since theskown in figure 4b, the change between year-
determine the number of quits. For exampl20 and year-30 is more marked as a result of
with a large number of highly experiencethose remaining from the “boomer” cohort
teachers having relatively high quit rates, theaving experience levels such that quit rates
number of replacements will be larger than &re relatively large and increasing.
the experience distribution is such that the bulk
of teachers are in stages of their careers where The dark solid line in figure 4b shows the
quit rates are relatively low (i.e., the middlasymptotic distribution of experience. “As-
range of experience). In general, the numbgmnptotic” is used to describe this distribution
of new hires in a year together with the nunsince the actual experience distributions of the
ber of returning teachers in each experiendestrict asymptotically approach this distribu-
category imply the new experience distribuion over time, provided that the total number
tion. of teachers and the set of quit rates remained
unchanged Higher quit rates, especially for
Figures 4a and 4b show the hypotheticldw levels of experience, would result in faster
case of a district initially having the expericonvergence. As is shown in figure 4b, the
ence distribution labeled “year-00". This i®volving experience distribution is relatively
the actual experience distribution for all Newlose to the asymptotic distribution even as the
York public school teachers in 1970, and iast of teachers in the year-00 cohort reach re-
roughly characteristic of the experience disirement. Once achieved, the asymptotic dis-
tributions found in districts across the countyibution would be self perpetuating; at each
at the end of the baby-boom era. Considexperience level, the number of teachers em-
how the experience distribution would changgloyed in year t+1 would be the same as the
over time for the case where the total numbrumber employed in year t.
of teachers hired remains constant and annual
quit rates were as represented by case-C in fig- Even if the set of quit rates were constant
ure 3. Those teachers hired around year-0@er time, changes in the total number of teach-
who continue to teach (i.e., the year-00 cers—due either to enrollment changes or
hort) have a marked effect on the teacher dishanges in pupil-teacher ratios—would
tribution in subsequent years. This is certaintghock” the system, thereby perturbing the
true for the distribution in year-10, althougltonvergence to the asymptotic distribution.

10 This pattern has important implications. For example, the quit rates for case A in figure 3 imply that only 42 percent of thos
teachers newly hired will be teaching in the district after 10 years. However, 89 percent of those teachers who have already
taught in the district for 10 years continue to teach there another 10 years. For teachers with 20 years of experience, 61
percent continue to teach another 10 years.

1 Itis possible that convergence will not occur. Consider the case where there is a zero quit rate for all teachers tharing less
T years of experience and a quit rate of one at experience level T. In this case, any bulges in the experience distifdbution wo
cycle through unchanged over time. In contrast, non-zero quit rates over a wide range of experience levels have the effect of
“stirring-up” the distribution, resulting in bulges being dissipated and the actual experience distribution converging to the
asymptotic one. The dampening of the “boomer bubble” is clearly seen in figures 4a and 4b.
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Figure 4a.—Teacher experience distributions over time
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SOURCE: New York State Education Department Basic Education Data System (NYSED BEDS), 1970,
and simulation by authors.

Figure 4b.—Teacher experience distributions over time
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SOURCE: Simulation by authors.

What is relevant here is that the experience If the asymptotic experience distribution
distribution subsequent to a shock will evolvhad been in place in year-00, average salary
over time following a pattern dictated by thexpenditure would have remained constant at
initial distribution of quit rates. $33,068 through time, shown by the horizon-
tal line in figure 6. However, as a result of
As a result of the experience distributiotthe relatively large cohort of new teachers
changing over time, the total expenditure dnired just prior to year-00, the average salary
teacher salaries in the district will typicallyexpenditure of $28,771 in year-00 is 13 per-
change even if the total number of teachers @ent smaller. How average salaries change as
a district and its salary schedule are constatttis cohort retires is more pertinent here. In
Reconsider figures 4a and 4b, which providde simulation, salary expenditures in year-
shap shots of the evolving experience disti80 are almost 5 percent lower than that asso-
bution. This along with the salary scheduleiated with year-20, even though the number
shown in figure 5 implies the pattern of avemf teachers remains unchanged. A compari-
age salaries shown in figure 6. son of the experience distributions for these
years in figure 4b reveals why. Many of the
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teachers having 20+ years of experience and Both experience distributions shown in
salaries exceeding $40,000 in year-20 are figgure 7 were generated with the initial expe-
placed with inexperienced teachers havingence distribution in year-00 shown in figure
salaries of approximately $25,000 in year-3@a. The cases differ as a result of assumed
differences in quit behavior, represented by
The example demonstrates how teacheases A and C in figure 3. Because of the cu-
retirements can lead to reductions in salamulative effect of higher quit rates, figure 7
expenditures. Savings occur after the averageows that relatively fewer teachers are close
salary initially over-shoots its asymptotido retirement in case C. It follows that any
value. The extent to which there are savingsibsequent salary savings associated with re-
will depend upon the experience distributiotirements will be smaller, other things equal.
in place as the boomer cohort approaches gain, this results from the high quit rates dis-
tirement, the set of quit rates (e.g., the ratessapating the bulge more quickly, which in turn
which they retire), and the salary schedule ireduces the extent to which the average salary
place. Before considering these factors, it ®vershoots and subsequently falls. In terms
pertinent to note that the experience distribef the situations currently faced by public
tion at any point in time reflects past quit rateschool districts, the extent to which there will

Figure 5.—Example of a district salary schedule
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SOURCE: Hypothetical case.

Figure 6.—Average yearly and asymptotic (real) salaries
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SOURCE: Simulation by authors.
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Figure 7.—Experience distributions resulting from quit rates A and C
14 -

Year-25—C

v

Year-25—A

Proportion of teachers
(2]

0 10 20 30 40 50
Years of teaching experience

SOURCE: Simulation by authors.

be savings associated with boomer-teachexsnt annually. The expenditure reduction in
retiring depends upon the extent to which thease B is smaller so that by the end of 10 years
boomer bulge dissipated before the teachemsnual salary expenditures for case A are over
reached retirement, which in turn dependspercent lower than for case B. This would
upon quit rates. be expected for the early years given that the
retirement of the boomer cohort is more con-
For a given experience distribution ircentrated in case A. To some extent the sav-
place at a point in time (e.g., year-25), quihgs due to the retirements in case B are only
rates also have a direct effect on the extentdelayed. Annual salary expenditures continue
which total salary expenditures fall in subsee fall between years 10 and 15 in case B but
quent years. Suppose that the current expdsettom out and then rise slightly in case A.
ence distribution is as shown in figures 8a artdbwever, it is striking that at each point in
8b. The experience distributions for the twtime the average salary for case A is either
cases in 5 and 10 years out differ as a resultagfproximately equal to or below that for case
differences in quit rates, cases A and B, in fi®. Even though the initial experience distri-
ure 3, respectively. The sets of quit rates apetion is the same in the two cases, the inter-
the same for teachers having no more than 26tion of this distribution with the two sets of
years of experience. The retirement patternduit rates leads to accumulated salary savings
case A corresponds to the case where femat are systematically different.
teachers teach beyond 30 years. In case B,
relatively more teachers continue teaching be- The horizontal lines in figure 9 show the
yond that experience level. As shown in figaverage salaries for the asymptotic experience
ure 8a, the relatively higher rates of retiremedistributions implied by the quit rates in cases
in case A result in the “boomer bulge” dissiA and B. The average salary in case A is lower
pating more quickly. This has important imthan that in case B by approximately $500 as
plications for the change in salary expenda result of quit rates for teachers approaching
tures. Figure 9 shows how the average salagtirement being relatively higher in case A;
expenditures in both cases would change owte higher quit rates imply an asymptotic ex-
time. perience distribution with relatively fewer ex-
perienced teachers. A less obvious result re-
Over the first 10 years, salary expenditurdstes to the short-run salary difference. For
in case A fall at a rate of approximately 1 pemuch of the initial 15 year period, average
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Figure 8a.—Simulated distributions of experience: Case A
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SOURCE: Simulation by authors.

Figure 8b.—Simulated distributions of experience: Case B
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SOURCE: Simulation by authors.

teacher salaries in the two cases differ by motierough the “aging” of an existing experience
than the asymptotic salary difference, due wistribution. In each example, new teachers
the dynamics of the salary adjustments pravere hired only to replace those quitting. Ex-
cess in the short-run. For example, after ®nding the analysis to allow for an increase
years average teacher salaries for case A amehe total number of teachers is straightfor-
nearly $2,000, or 5 percent, lower than thoseard. Suppose that the number of teachers
under case B. employed increased froMin periodt toN,,
s periods later. With a fixed salary schedule,

How salary expenditures change over timghe total change in salary expenditures can be
also depends upon the salary structure. Campresented as follows:
sider the situation identical to case A with the . _
exception that the salary schedule is as showff,, —§ = N, (§t+s - S)+ (Nps = N, )Stss
in figure 10, rather than figure 5. With the al- _
ternative salary schedule, the reduction in sal- The variablé&s is the average salary

ary expenditures are only half as large. in yeart+s with the number of teachers held
~ constant aN,. Thus,N,\St+s—§)_  has been
The above examples have all maintainege focus of the above examplesS,,, is the

a constant number of.teachers in order to ISfean salary of those teachers hired to increase
late the factors affecting salary expenditures
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the total number of teachers frdMptoN,, . In  dent-teacher ratios remain constant, the net
the case where=1,S,, equals the salarybudgetary effect of these trends depends upon
for starting teachers. Whesr1, S,  is a @ complex interplay of the initial experience

weighted average of the salaries in the firstdistribution of teachers, quitrates and the sal-
steps of the salary schedule. The weights d&Y schedule in each district. The remainder

pend upon the number of “expanders” at ea@rﬁ the paper explores how these relationships

step, either teachers hired to increase the to Y ou.t in New York school districts during
. the period 1987-88 to 2003-04.
number of teachers or to replace hired expand-

ers who quit. Data and Method

Consider case A discussed above with the The New York state teacher-level data
modification that the total number of teachergsed in this study have been extracted from
increases by 1 percent per year. It can be shothe Basic Educational Data System (BEDS).
that the salary expense 10 years out assothe BEDS is an annual census of public
ated with the expanders equals approximatedghool personnel, and provides a snapshot of
seven percent of the total salary expenditutmographic characteristics, assignments and
in the initial period. As discussed above, thealaries of teaching and non-teaching staff.
“aging” of the initial distribution of teachersFiles for the 8 years, 1987—-88 through 1994—
would result in salary expenditures 10 yea®5, are employed to examine actual behavior
out being lower by approximately 10 percenhistorically. Using estimated quit rates, the
In this example, the annual salary savings a@xperience distribution is extrapolated to the
sociated with the retirement of the boomer cgrear 2005. In a typical year, the file contains
hort would more than offset the annual expensiata for each of about 200,000 teachers.
of increasing the number of teachers for a num-
ber of years. To estimate quitting behavior for extrapo-

lation of the dataset, the files are merged by

The above examples help clarify the charschool district and individual, a quit being in-
nels through which current trends in studemnlicated if the individual is not present for 3
enrollment and teacher retirement could affestibsequent years. A quit function by the level
school budgets. If the salary schedule and stwf-experience in the district is then estimated

Figure 9.—Simulated changes in average salary: Cases A and B
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26 Selected Papers in School Finance, 1996



Figure 10.—Alternative salary schedule
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for the years 1987—88 through 1991-92, agrate salaries in the extrapolation beyond
gregated into seven major location group4:994-95, two salary schedules are estimated
New York City, Rochester, Syracuse, Buffalofor each district: one based on the years 1993—
and Yonkers (the large cities), small city an@5 and a second for the years 1987-89. The
suburban districts, and rural districts. Thereation of the 1993-95 schedule is illustra-
functions are then averaged and smoothéige: starting with 692 major districts from
where necessary using moving averages. A894-95, 141 have been set aside due to ex-
teachers quit and enrollments change, newessive missing values for salary, 70 districts
teachers are hired into the extrapolated dibave been removed due to too few teachers
tricts. To estimate these extrapolated salari¢fewer than 30); and 6 districts are not suit-
it is necessary to estimate the total teachirple for our salary regression model (below)
experience outside the district for newly hiredue to inadequate distribution of experience
teachers. This is done, again by major locéevels or college degrees among the teachers,
tion group, and averaged over the 8 years lgfaving 475 suitable districts. The 141 dis-
data. For reasons of consistency of the datects with missing salary information are then
33 school districts involved in mergers or corexamined using 1993-94 data. Of these, 41
solidations between 1987 and 1995 have bedistricts still had missing salaries, 5 have less
dropped from the study. To project the nunthan 30 teachers, and 2 suffer problems with
ber of teachers beyond the year 1994-95, nexxperience and/or degrees, adding 93 more
essary in order to calculate the rate of hiringuitable districts to the first batch, and result-
of new teachers, student enrollment projedag in a total of 568 usable districts. A regres-
tions are employed (New York State Educasion model of the salary schedule is estimated
tion Department, 1994). These growth rateby district in a manner similar to that employed
by county, are applied to the teaching staffs Lankford and Wyckoff (1997). The salary
of districts in the respective counties, thus instructure is fit to a piecewise-linear function
plicitly holding teacher-student ratios conof in-district experience, with adjustments for
stant. highest degree obtained (the data limited the
estimation to BA plus 30 credits; MA; and MA
In order to control for changing salary+ 30) and for out-of-district experience. The
schedules, including the effects of price inkink points are setat 5, 10, 15, 20, and 25 years
flation, in the historical record, and to estiof experience, with a constant salary forced
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above 25 years. For example, the New Yofke original workforce, including replacement
City school district in 1994-95 yields the folof retiring teachers with new teachers, and a
lowing: base salaries of $28,319, $29,598 aggmponent attributable to increased enroll-
$34,009 for BA+30, MA, and MA+30 de-ment. As described above, the salary expense
grees, respectively; plus $960 for each yesributable to the aging of the workforce de-
of experience up to 5 years (the first yegends on the interaction of teacher quit rates,
counts as 1 year of experience); plus $1,2(f{¢ teacher experience distribution and the
for each additional year up to 10 years; pldalary schedule. On average, teacher quit rates
$918 per year up to 15; plus $759 per year gfer the 20-35 year experience range are rela-
to 20; plus $454 per year up to 25 years; afigely low (see figure 11), and the teacher ex-
finally an additional $550 for each year of prigserience distribution moves a significant num-
experience teaching outside of the district. ber of teachers through re|ative|y Steep por-
tions of the salary schedule. Although the baby
To control for the effects on district schodhoom cohort largely works its way through
budgets of changing salary schedules, in @fe system by 2003-04 (see figure 12), these

der to better view the effects of the changingtirements do not result in substantial salary
distribution of experience, a fixed district sakavings in most districts.

ary schedule is used to estimate the teaching
budget for each of the years 1987-95. To con- |n fact, over the 1987—88 to 199495 pe-

trol for the changing number of teachers, fibd, the aging of the original workforce re-
order to ask what might have happened to t§its in an increase in salary expense in the
budget were the number unchanged, the nevfiédian district of about one half percent per
hired and returning teachers are apportionggar (see the “without early retirement incen-
to the category of “replacer” or “expanderive” columns of table 2). A district at the
according to the number of teachers leavingth percentile of salary growth saves about
the district. The full-time-equivalent (FTEbne half percent per year, while districts at
of each entrant is divided proportionately ithe 90th percentile actually see their salaries
this way. A leaving “expander” was alwaygrow by more than 1 percent per year. Once
replaced by another “expander.” the enrollment growth that occurred over this
period (see figure 1) is included, the total ef-
To extrapolate school budgets from 1994ect on teacher salary expense is 1.7 percent
95 out to 2003-04, average quit rates are @ year in the median district. Salary savings
plied to each teacher FTE. Growth rates a§g occur over the 1994-95 to 2003—04 pe-
used to calculate the FTE deficit to be magigd, although they are quite modest. We es-
up of created new hires with average charagnate that the median district has its teacher
teristics. New FTEs are apportioned betwegBlary budget reduced by about one half per-
those replacing quits and those expanding tnt per year, or slightly more than 6 percent
number of teachers. Thus the effect of expasver the period. This result is very similar to
sion of the teaching staff can be separated frgiat implied by Case B in figure 10. Districts
changing distribution of experience on the bugt the 10th percentile experience savings of
get, as in the historical analysis. Again, a cofiore than 1.2 percent per year, which over
stant salary structure is used to estimate sal@e 9 year period amounts to significant sav-
ries over time. ings. However, few districts find themselves
in this situation. When the enrollment growth
Teacher Salary Expense in New is accounted for, the median district has a sal-
York Districts ary expense that increases only marginally

over the next 9 years.
We have divided teacher salary expense

into a component attributable to the aging of
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Figure 11.—New York teacher quit rates, by years of teaching experience
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SOURCE: Based on calculations by authors using New York State Education Department Personnel
Master File (NYSED PMF) data.

Figure 12.—New York teacher experience distribution
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SOURCE: Simulation by authors.

How might these results be altered if disetirement decisions and how early retirement
tricts were to offer early retirement incentiveicentives would affect retirement decisions.
to teachers? Would such incentives entic@ur data do not support such a model and there
teachers near retirement, who otherwise wollds been very little research that has devel-
have continued to teach, to retire in sufficiemtped such model8. We can explore these
numbers to provide meaningful salary savingsfects by making some reasonable assump-
to districts? This is a complicated questiotions about the effect of early retirement in-
that requires a behavioral model of teacheentives on teacher quit behavior.

12 Grissmer, Eisenman, and Taylor (1995) examine early retirement incentive plans for the military. They develop models to
target retirement among specific age cohorts. It is analysis of this sort that is missing for teachers. Their workhstiggests t
such plans are effective cost management tools for the military.
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Table 2.—Annual average growth rates in New York teacher salary expense &
Without early retirement incentive With early retirement incentive?
Original workforce Original workforce
replacement Total effect replacement Total effect
1988 to 1995
Median 0.49 1.76 — —
10th percentile -0.42 -0.48 — —
90th percentile 1.25 3.98 — —
1995 to 2000
Median -0.45 0.54 -1.18 -0.16
10th percentile -1.32 -0.83 -2.61 -2.10
90th percentile 0.27 1.81 -0.22 1.30
1995 to 2004
Median -0.49 0.11 -0.49 0.09
10th percentile -1.21 -1.15 -1.29 -1.12
90th percentile 0.09 1.37 0.09 1.38
— Not applicable.
1 Employs the 1987-88 salary schedule.
2Increase the quit rates for teachers with at least 25 years of experience by 25 percent for the 1995-96
year only.
SOURCE: Based on simulation by authors.

New York school districts have offeredwith a plan that has the effect of increasing
early retirement plans in 4 of the 6 years fromuit rates for teachers with at least 25 years
1991 to 1996. The plans work as followsof experience by 25 percent, but only for the
Teachers who are at least 50 years old ad895-96 year. As shown in table 2, the effect
have 10 years of experience are provided withf such a plan on district salary expense is
an extra month of service toward retiremennodest. Over the first 5 years, the median
benefits for each year of actual service conannual growth in total salary expense is esti-
pleted, up to 36 months of extra experiencenated to be about 0.7 percent lower (from 0.54
Thus, a teacher with 24 years of experiende -0.16) with the early retirement incentive
could retire under the early retirement incerthan without it. Most of these savings accrue
tive with benefits comparable to someone witin the first few years. For cash strapped dis-
26 years of experience retiring without the intricts these savings may be important, although
centive. During years with early retiremenbur calculations do not include the increase
incentive plans, the incidence of retiremenh retirement payments resulting from the
among those who were eligible was about darly retirement plan. The effects of early re-
percent greater than in years without early réirement plans on district salary expense is an
tirement incentive plans (an increase from 14ifnportant issue that deserves additional re-
to 15.1 percent). These effects may be somsearch attention.
what muted because plans were offered four
times in 6 years and the plans do not have lar@onclusion
incentives.

The results of this research surprise us.

To provide some sense of the effect of inWe had expected that the retirement of most
centive plans on salary savings we experimeaf the teachers hired in the late 1960s and early
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1970s would yield considerable savings iNork, there is good reason to believe that the
many districts, and would offset the additionaksults generalize to many other places. First,
expense of enrollment increases. Instead there noted in the introduction, trends in New
seems, at best, to be only modest savings frofork are similar to those in many other areas
retirements. The simulations that examine thg the country. Enrollment growth in New
interplay of quit rates, experience distribuyork is very similar to that occurring on aver-
tions, and salary schedules illustrate why sagge throughout the counti. In addition, we
ings can be very illusive. They also show thatpect that the New York salary schedule and
relatively small changes in quit rates, espexperience distribution are similar to those
cially in the high experience tail of the distrifound elsewhere. Quit rates, conditioned on
bution, can change salary savings substagxperience, may also be similar. Second, the
tially. This would suggest that early retiresimulations suggest that under a broad range
ment incentive policies can be effective if circumstances sizable salary savings due to
delivering salary savings. Even though beetirements are unlikely.

yond the scope of this research, it would be

informative to explore the determinants of quit ~ As a result, we are now convinced of the
behavior and, in particular, the effects thaiccuracy of the projections that enroliment
steepness of salary schedules, the chang@wth will continue to be a source of fiscal
pool of individuals drawn into teaching, repressure on many school districts. It is likely
tirement plans, and early retirement incentivhat in most cases savings from the retirement
policies have on teacher quit rates. of an aging teacher workforce will be very

small.
Even though actual data employed in this
paper comes from school districts in New

13 Clearly there are many districts in the south and west that are experiencing enroliment growth at a substantially faster pace
than that in New York.
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